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INTRODUCTION
The M yxobacteria f i r a t  gained  r e c o g n i t io n  as  an 
in d ep en d en t group o f  organism s in  1692 when T h ax te r  (15) 
p u b lis h e d  h i s  r e p o r t  d e s c r ib in g  them as  a b r i g h t > o ran g e- 
c o lo re d  growth o c c u rr in g  upon d ecay in g  wood, fu n g i and 
s im i la r  s u b s ta n c e s . Hot a g r e a t  d e a l o f  r e s e a rc h  has been 
done on th e s e  b a c te r ia  p ro b ab ly  because th ey  have n o t been 
c o n s id e re d  im p o rtan t from  a p r a c t i c a l  s ta n d p o in t .
The o rd in a ry  b io ch em ica l t e s t s  f a i l  to  s e g re g a te  
th e s e  organ ism s in to  th e  n e c e ssa ry  g ro u p s. T h e re fo re , th e  
c l a s s i f i c a t i o n  o f  th e  m yxobacte ria  has been based la r g e ly  
upon m o rp h o lo g ica l c h a r a c t e r i s t i c s ,  t h a t  i s ,  m orphology and 
g e rm in a tio n  o f  s p o re s , morphology and s t r u c tu r e  o f  th e  c y s t ,  
f r u c t i f i c a t i o n  and p ig m e n ta tio n  (7 ) .
C h a r a c t e r i s t i c a l l y ,  th e  m yxobacteria  form f r u i t i n g  
b o d ie s  a t  one s ta g e  in  t h e i r  l i f e  cy c le  ( 2 ) .  However, th e  
Cytophaga group does n o t e x h ib i t  th e  f r u i t in g -b o d y  s ta g e .
I t  i s  c l a s s i f i e d  a s  b e lo n g in g  to  th e  O rder M y x o o ac te ria le s  
because  i t  p o s s e s s e s  " , . . c h a ra c te r s  o f  th e  m y x o b a c te ria , 
nam ely, th e  p r o p e r t i e s  o f  th e  in d iv id u a l  v e g e ta t iv e  c e l l . ” 
( 1 2 )
T here i s  on ly  one genus, C ytophaga, in  th e  fam ily  
C ytophagaceae. b t a n ie r  (12b) p o in ts  o u t t h a t  t h i s  genus i s
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now d e f in e d  e n t i r e l y  on m o rp h o lo g ica l c h a r a c te r s ,  w ith o u t 
any r e s e r v a t io n s  a s  to  n u t r i e n t  re q u ire m e n ts  which were 
p roposed  by W inogradsky.
V a r ia t io n  ap p ea rs  to  be a marked c h a r a c t e r i s t i c  o f  
th e  m y x o b a c te ria . b t a n ie r  (13) p o in ts  o u t f u r th e r  t h a t  
two m o rp h o lo g ica l ty p e s  can e x i s t  In  some c u l tu r e s  o f  myxo­
b a c te r i a ;  a lo n g , t h i n ,  f l e x i b l e ,  p o in te d  rod and a la rg e  
coccus* He s t a t e s  t h a t  in  th e s e  c u l tu r e s  th e  rod  p re ­
dom ina tes in  young c u l tu r e s ,  w h ile  i t  i s  re p la c e d  by th e  
coccus in  o ld e r  c u l tu r e s .  G arn jo b st (6 ) d e s c r ib e s  c o i le d  
C e lls  w hich a r e  r in g  o r  coccus in v o lu t io n  fo rm s. In  some 
c a se s  th e  c o i le d  ro d s  cou ld  on ly  be seen by s p e c ia l  s t a i n ­
in g  te c h n iq u e s  and appeared  a s  co cc i w ith  o rd in a ry  s t a i n s .  
However, th e r e  was no m ention o f  th e  co lony  changing c o lo r  
in  th e  l i t e r a t u r e ,  a s  i s  th e  ca se  in  t h i s  r e p o r t .
F ro b is h e r  (5 ) r e p o r ts  t h a t  some s p e c ie s  o f  Cyto­
phaga p roduce dormant b o d ie s  c a l le d  m ic ro c y s ts  which dev e lo p  
by a s h o r te n in g  and ro u n d in g  up o f  th e  whole c e l l .
Oxford (9) s t a t e s  t h a t  myxococci have th e  a b i l i t y  
to  grow upon and ly s e  e u b a c te r ia  in  su sp e n s io n s  o f  known 
e l e c t r o l y t i c  s t r e n g th .  Oxford and Singh (10) d em o n stra ted  
t h a t  Myxococci undoub ted ly  cause l y s i s  o f  l i v i n g  as  w e ll  a s  
dead b a c t e r i a ,  beebe (1 ) claim ed t h a t  s e v e ra l  s p e c ie s  were 
p a r a s i t i c  on v a r io u s  t r u e  b a c te r i a  and t h a t  good grow th was 
o b ta in e d  on su sp e n s io n s  o f  k i l l e d  b a c t e r i a l  c e l l s .  S n ie sk o , 
H itc h n e r  and M c A llis te r  (11) showed th e  d e s t r u c t io n  o f  l i v i n g
- 3 -
b a c t e r i a l  co lo n ie»  by c o lo n ie s  o f  m y x o b ac te ria .
Problem  to  be In v e s t ig a te d
When a group o f  s im i la r  o rganism s can n o t be s e p a ra te d  
by b io ch em ica l m eans, th e  use o f  se ro lo g y  o f te n  tim es  d i s ­
p la y s  d i f f e r e n c e s  In  som atic  make-up so t h a t  d i f f e r e n t i a t i o n  
o f  th e s e  o rganism s i s  p o s s ib le .  Because th e  members o f  th e  
Cytophaga group a r e  c l a s s i f i e d  s o le ly  on m orphology, t h i s  
in v e s t ig a t io n  was u n d ertak en  to  d eterm ine  i f  th e y  m ight be 
s e p a ra te d  by s e ro lo g ic a l  m eans, and i f  so , what r e l a t i o n ­
s h ip s  e x is te d  between th e  s p e c ie s .
In  th e  m id s t o f  t h i s  p rob lem , v a r ia t io n s  o f  th e  
m yxobacteria  were en co u n tered  and s e ro lo g ic a l  t e s t s  were 
used  on th e s e  v a r i a n t s  to  see  i f  th e re  was any c o r r e la t io n  
betw een them and th e  d i f f e r e n t  s p e c ie s  o f  th e  Cytophaga 
g roup .
As an a d d i t io n a l  f e a t u r e ,  work was done to  a tte m p t 
re c o v e ry  o f  c u l tu r e s  presum ably dead .
CHAPTER I 
EXPERIMENTAL
Qnwniaag Used
The organiem d used  in  t h i s  in v e s t ig a t io n  were 
s e le c te d  from  sto ck  c u l tu r e s  o f  m yxobacteria  c o l le c te d  by 
J e f f e r s  (U n p u b lish ed ), d u r in g  th e  summer m onths, from 
v a r io u s  f i s h  h a tc h e r ie s  in  w este rn  Montana lo c a te d  a t  Ana­
conda, dom ers, P o st Greek and A rlee . These organism s were 
a l l  i s o l a t e d  from th e  g i l l s  o f  e i t h e r  rainbow  o r  c u t th r o a t  
t r o u t  and one o f  them from  a g i l l  l e s io n .  Organism A was 
ta k e n  from  a  le s io n  on th e  g i l l s  o f  a f in g e r l in g  rainbow  
t r o u t  a t  Anaconda. Organism B was o b ta in e d  from th e  g i l l s  
o f  a f in g e r l i n g  c u t th r o a t  t r o u t  a t  Somers. Organism C was 
ta k e n  from  th e  g i l l s  o f  a f in g e r l in g  rainbow  t r o u t  a t  A rlee , 
Organism D was tak en  from th e  g i l l s  o f a f in g e r l in g  rainbow  
t r o u t  a t  A rle e . Organism £ was tak en  from th e  g i l l s  o f  a 
f i n g e r l i n g  rainbow  t r o u t  a t  P ost C reek.
M a te r ia ls
A. Media used in c lu d ed  th e  fo llo w in g :
1 . T ryp tone a g a r  recommended by O rdal and Rucker 
(B) .  T h is  was m o d ified  to  in c lu d e  0 .0 5 ^  and O.ljto
y e a s t  e x t r a c t .  The f i n a l  pH was 7 .2 .  T h is  media was used
*•4-
*5^
6xclu8lveX y f o r  c u l t i v a t io n  and m ain tenance o f  th e  myxo­
b a c te r ia *
2» T ryptone b ro th  w hich in c lu d e d  th e  same m a te r ia l s  
a s  th e  above m entioned a g a r  m inus th e  agar*
3 . C arbohydrate  media f o r  fe rm e n ta tio n  r e a c t io n s  a s  
d e s c r ib e d  by Z in s s e r  and h ay n e-Jo n es ( l6 a ) .  In  th e  p la c e  o f 
b ro m creso l p u rp le^  pheno l red  was used a s  th e  in d ic a to r .
The f i n a l  pH was 7 .2 .
if. O ther d i f f e r e n t i a l  media used were litm u s  m ilk , 
try p to n e  and n i t r a t e  b ro th s ,  K l ig l e r ’ s  media and g e l a t i n  
which a r e  a l l  d e sc r ib e d  in  th e  D ifco Manual ( 4 ) ,  
b . M isce llan eo u s m a te r ia l s  used:
1 . S t e r i l e  n e e d le s  and s y r in g e s ,
2 . S t e r i l e  v acc in e  b o t t l e s ,
3 . S t e r i l e  p h y s io lo g ic a l  s a l i n e .
4 . Ten r a b b i t s  f o r  in o c u la t io n s .
P re p a ra t io n  o f V accines
Agar s l a n t s  c o n ta in in g  th e  m o d if ic a tio n  o f  O rd a l 's  
m edia were s tre a k e d  and allow ed  to  in c u b a te  a t  room tem per­
a tu r e  f o r  4^ h o u rs . A f te r  in c u b a tio n , Ic c  o f  s t e r i l e  
p h y s io lo g ic a l  s a l in e  was p la c ed  in  th e  tu b e s  and th u  o rg an ­
ism s were th e n  washed from th e  s u r fa c e  o f  th e  a g a r  by 
sh a k in g . T h is su sp en s io n  was th e n  t r a n s f e r r e d  to  a b lake 
b o t t l e  which was in c u b a te d  up-side-dow n f o r  48 h o u rs  a t  
room te m p e ra tu re . The o rgan ism s were washed from th e  s u r ­
f a c e  o f  th e  a g a r  w ith  lOcc o f s t e r i l e  p h y s io lo g ic a l  s a l in e
- 6 .
and t h i s  su sp en s io n  was t r a n s f e r r e d  to  a s t e r i l e  v acc in e  
b o t t l e  c o n ta in in g  s t e r i l e  g la s s  beads where I t  was shaken 
to  b reak  up any clumps o f  o rganism s th a t  n'lay have e x i s te d .  
The su sp e n s io n  was th e n  f i l t e r e d  th ro u g h  s t e r i l e  f i l t e r  
p a p e r  to  remove any o f  th e  l a r g e r  clumps t h a t  d id n ’ t  b reak  
up.
A ll v a c c in e s  used were su sp e n s io n s  o f  u n tr e a te d  
l i v i n g  o rg an ism s.
S ta n d a rd is a t io n  o f  V accines
The v a c c in e s  were i n i t i a l l y  s ta n d a rd iz e d  by W righ t’ s 
method (14) and su b se q u e n tly  by c e n t r i f u g a t io n  in  Kopkin’ s 
c e n tr i f u g e  tu b e s .
When c e n t r i f u g a t io n  was f i r s t  a t te m p te d , th e  o rgan ­
ism s would n o t s e t t l e  ou t even a t  h igh  sp eed s e x e r t in g  a 
fo rc e  o f 25,000 G’ s .  I t  was b e lie v e d  t h a t  th e  s lim e  p ro ­
duced by th e s e  organism s h e ld  them in  su sp e n s io n . However, 
ace to n e  re n d e re d  c e n t r i f u g a t io n  p o s s ib le  when added to  th e  
su sp e n s io n . F ive  cc o f  th e  su sp e n s io n  o f o rganism s was 
mixed w ith  5cc o f  ace to n e  in  a H opkin’ s c e n tr i fu g e  tu b e . 
T h is  was c e n tr i fu g e d  f o r  one hou r a t  2500 rpm. The acetone* 
s a l in e  su sp e n s io n  o f  o rganism s was d isc a rd e d  a s  i t  was used 
o n ly  to  d e te rm in e  th e  c o n c e n tra t io n  o f  th e  v a c c in e s . The 
s lim e  was no t removed from  th e  v a c c in e s  t h a t  w ere used  f o r  
in o c u la t io n s .
P re p a ra t io n  o f  Xramune d e ra
In o c u la t io n  anu o le e o in g  o f  r a o o i t s  was c a r r ie d  o u t
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à c c o rd ln g  to  th e  p ro ced u re  d e s c r ib e d  by Z in s s e r  and bayne- 
Jo n e s  ( l 6 b ) , b e fo re  in o c u la t io n  o f  th e  an im als was begun, 
20cc o f  blood was removed from each to  be used a s  a c o n tro l  
serum a g a in s t  th e  o rg an ism s.
Two r a b b i t s  were used  f o r  each o rgan ism . These r a b ­
b i t s  ranged  from s ix  m onths to  one y e a r  o f a g e . R a b b its  A 
and A* were In o c u la te d  w ith  organism  A. R a b b its  b and b* 
were in o c u la te d  w ith  organism  B. R a b b its  C and C* were 
in o c u la te d  w ith  o rgan ism  C. R a b b its  D and D’ were in o c u la t ­
ed w ith  organism  D. R a b b its  E and E’ were in o c u la te d  w ith  
organism  E. The an im als were in o c u la te d  in tra v e n o u s ly  w ith  
I c e  o f  su sp en sio n  ev e ry  fo u r  days f o r  a p e r io d  o f  two and 
o n e -h a lf  months c o v e rin g  20 in o c u la t io n s .  I n i t i a l  in o c u la ­
t i o n s  c o n ta in e d  one b i l l i o n  organism s p e r  c c . The doses 
were g ra d u a l ly  in c re a s e d  so t h a t  th e  c o n c e n tra t io n  o f  th e  
f i n a l  in o c u la t io n s  was f iv e  b i l l i o n  o rganism s p e r  cc .
On th e  e ig h th  day fo llo w in g  th e  f i n a l  in o c u la t io n ,
2cc o f b lood  was ta k e n  by b le e d in g  from  th e  e a r .  T r i a l  
a g g lu t in a t io n s  showed t h a t  th e  t i t e r  was s u f f i c i e n t l y  h ig h  
f o r  su b seq u en t t e s t i n g .  On th e  n in th  day th e  r a b b i t s  were 
b led  by ta k in g  2Qcc d i r e c t l y  from  th e  h e a r t .
H and ling  o f  Blood
A fte r  b e in g  ta%en from th e  r a b b i t ,  th e  b lood wes 
a llow ed  to  s ta n d  a t  room te m p e ra tu re  f o r  one hour and th e n  
in  a  r e f r i g e r a t o r  a t  4®C o v e rn ig h t b e fo re  rem oving th e  c l o t .  
The serum  was c e n tr ifu g e d  to  remove any b lood  c e l l s  t h a t
-C “
may have been p r e s e n t .  G ly c e rin , e q u a l l in g  50^ o f  th e  t o t a l  
volum e, was added to  th e  serum as  a p r e s e r v a t iv e .
T i t e r  D ete rm in a tio n
The m acroscopic a g g lu t in a t io n  t e s t  (3 ) was used to  
d e te rm in e  th e  t i t e r s  o f  th e  immune r a b b i t  s e r a  and a ls o  to  
o b se rv e  r e s u l t s  o f  c ro s s  r e a c t io n s  between th e  v a r io u s  
o rganism s and a n t i s e r a .
These t e s t s  were in c u b a te d  a t  a te m p e ra tu re  o f $6®C 
f o r  e ig h t  h o u rs  b e fo re  re a d in g .
A ll t i t e r s  and c ro s s  r e a c t io n s  were determ ined  tw ic e .
CHAPTER I I  
RESULTS
The fo llo w in g  t a b l e  shows th e  t i t e r s  o f  th e  immune 
r a b b i t  s e ra  and r e s u l t s  o f  a l l  th e  c ro ss  r e a c t io n s .  In  
t h i s  c h a r t ,  on ly  organ ism s c l e a r ly  d e f in e d  a s  m y xobacte ria  
were u sed .
TABLE I
S era
A ntigens
A B C D E
A 1#500 1-10 1-400 1-10 1-10
Â 1-1000 1-10 i- é o û 1-10 1-10
B 1-10 1-500 1-10 1-10 1-10
1-10 1-500 1-10 1-10 1-10
C 1-100 1-10 1-500 1-50 1-10
Qi 1-100 1-10 1-500 1-50 1-10
D 1-10 1-10 1-100 1-250 1-10
1-10 1-10 1-100 1-250 1-10
E 1-100 1-10 1-10 1-10 1-1000
R a b b it E* i s  n o t in c lu d e d  in  t h i s  t a b le  a s  i t  d ie d  
one month a f t e r  s t a r t i n g  th e  in o c u la t io n s .
The above ta b le  i n d ic a t e s  t h a t  some common
-y -
«•XO*
a a t i g e n l e i t y  e x i s t a  betw een a l l  members o f  t h i s  g roup , a s  i s  
shown i n  th e  1*10 d i l u t i o n s .  However, t h i s  i s  i n s i g n i f i c a n t .  
The common r e l a t io n s h i p  i s  more pronounced betw een A and C,
Â and E, and 0 and D, I t  i s  i n t e r e s t i n g  to  n o te  t h a t  no 
c ro s s  r e a c t io n s  o cc u rred  in v o lv in g  organism  B w ith  th e  ex­
c e p tio n  o f  a g g lu t in a t io n  in  th e  1-10 d i l u t i o n s  w ith  th e  
o th e r  s e r a .
V a r ia t io n  o f  th e  M yxobacteria
In  th e  co u rse  o f  t h i s  s tu d y  a t r a n s i t i o n  from rod  to  
coccus form was en c o u n te re d . I t  was no ted  t h a t  th e  ro d s  had 
a  ten d en cy  to  become sh o rten ed  a s  th e  c u l tu r e s  grew , a l th o u g h , 
th e  coccus form was n ev e r found in  th e s e  c u l tu r e s .  However, 
upon s t r e a k in g  ou t th e  organism s from th e  v ac c in e s  t h a t  were 
abou t th r e e  weeks o ld , th e  m yxobacteria  l o s t  t h e i r  c h a ra c ­
t e r i s t i c  ro d l ik e  shape and yellow  p ig m en ta tio n  and appeared  
a s  w h ite  i r id e s c e n t  c o lo n ie s .  Upon m ic ro sco p ic  ex am in a tio n  
th e  o rgan ism s e x h ib ite d  th e  coccus form and appeared  to  be 
in  p u re  c u l tu r e .  These organ ism s were no t c o n s id e re d  con­
ta m in a tio n . I t  seems u n l ik e ly  t h a t  a l l  f iv e  v a c c in e s  would 
e x h ib i t  t h i s  same co n tam in a tio n  a t  th e  same tim e . F u r th e r ­
m ore, th e s e  w h ite  o rganism s were o b ta in e d  from a new s e t  o f  
v a c c in e s  t h a t  were a llo w ed  to  s ta n d  f o r  s e v e ra l  w eeks. I f  
th e s e  o rgan ism s w ere co n tam in an ts , th e y  shou ld  ap p ea r a lo n g  
w ith  th e  y e llo w  m yxobacteria  i f  th e r e  was no a n t i b i o t i c  
e f f e c t  on th e  m y xobacte ria  by th e  w h ite  o rg an ism s. Agar 
p l a t e s  were s tr e a k e d  w ith  th e s e  w h ite  o rgan ism s and th e n
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c r o s s - s t r e a k e d  w ith  th e  m y x o b ac te ria . In  a l l  c a s e s ,  bo th  
th e  w h ite  and yellow  organism® appeared  to g e th e r  a f t e r  an 
in o u b a tid n  p e r io d  o f  24 h o u rs  a t  room te m p e ra tu re .
The w h ite  organism  o b ta in e d  from th e  v a c c in e  con­
t a in in g  m yxobacterium  A was la b e le d  Aw; th e  organism  from  
v a c c in e  B was la b e le d  Bw, and so on , f o r  th e  f iv e  o rg an ism s. 
S u sp en sio n s were made o f  Aw, Bw, Cw, Dw, and Ew and th e  
a g g lu t in a t io n  t e s t s  were used to  see  i f  th e r e  was a common 
a n t ig e n  among th e s e  w h ite  organism s and th e  o r ig in a l  yellow  
m y x o b ac te ria . Each w h ite  organism  was t e s t e d  a g a in s t  th e  
a n t i s e r a  from  a l l  th e  r a b b i t s ,  bu t no a g g lu t in a t io n  was 
o b se rv ed .
To f u r th e r  t e s t  th e  a n t ig e n i c i t y  o f  th e s e  w h ite  
o rg an ism s, r a b b i t s  were immunized a g a in s t  th e s e  o rganism s 
and t i t e r s  were checked by th e  m acroscopic a g g lu t in a t io n  
t e s t .  T ab le I I  shows th e  t i t e r s  and c ro ss  r e a c t io n s  u s in g  
o n ly  th e  w h ite  v a r i a t io n  o f  th e  m y x o b ac te ria .
TABLE I I
S era
Antigi»ns
Aw Bw Cw Dw Ew
Aw 1-3200 1-1600 1-1600 1-1600 1-1600
Bw 1-1600 1-3200 1-1600 1-1600 1-1600
Cw 1-1600 1-1600 I f 3200 1-1600 1-1600
Dw 1-1600 1-1600 1-1600 1-3200 1-1600
Ew 1-1600 1-1600 1-1600 1-1600 1-3200
In  c ro s s  r e a c t io n s  betw een th e  w h ite  o rg a n is a s  and
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th e  a n t i s e r a  a g a in s t  th e  yellow  lay x o b ac te ria  and in  r e a c t io n s  
betw een th e  yellow  m y x o b acte ria  and th e  a n t i s e r a  a g a in s t  th e  
w h ite  v a r i a n t s ,  th e r e  was no a g g lu t in a t io n .  Thus, th e r e  i s  
no common a n t ig e n ic i ty  between th e  two o rganism s t h a t  can be 
d e te rm in ed  by th e  m acroscop ic  a g g lu t in a t io n  t e s t .
I t  was o f  i n t e r e s t  t h a t  on s ta n d in g  f o r  a p e r io d  o f  
ap p ro x im a te ly  two m onths, one o f  th e s e  w h ite  o rgan ism s began 
to  tu r n  p a le  y e llo w . T h is o rganism  was la b e le d  Ew. A s u s ­
p e n s io n  o f  Ew was mad# and t e s t e d  a g a in s t  serum K. A t i t e r  
o f  1-400 was o b serv ed  by th e  m acroscop ic  a g g lu t in a t io n  t e s t .  
I n  c ro s s  r e a c t io n s  w ith  th e  o th e r  s e r a ,  an a g g lu t in a t io n  was 
o b se rv ed  in  th e  1-50 d i lu t i o n  o f  serum A.
A lthough a p o s i t iv e  r e a c t io n  took  p la c e  in  th e  ag­
g lu t in a t io n  t e s t ,  th e  y e llo w  m yxo b acte ria  co u ld  n o t be 
i s o l a t e d  from t h i s  c u l tu r e .  W hite i r id e s c e n t  c o lo n ie s  were 
a g a in  o b ta in e d  when f r e s h  c u l tu r e s  were made from t h i s  p a le  
y e llo w  c u l tu r e .  A gain, on ly  th e  coccus forai was observed  
upon m ic ro sco p ic  ex am in a tio n .
C o n s id e ra tio n  o f  Recovery o f  Presum ably Dead M yxobacteria
For no a p p a re n t r e a s o n , s e v e ra l  c u l tu r e s  o f  th e  
m y x o b ac te ria  s topped  grow ing and cou ld  n o t be re v iv e d  on any 
media on which th ey  p re v io u s ly  grew . At t h i s  tim e th e  a g a r  
s l a n t s  tu rn e d  d a rk  and c o lo n ie s  th em se lv es took  on a dark  
waxy ap p e a ra n c e . I t  was b e lie v e d  t h a t  i f  th e s e  m yxobacteria  
were j u s t  in  a " q u ie sc e n t^  s t a t e ,  th e  a d d i t io n  o f  a s p e c ie s  
o f  Pseudomonas m ight su p p ly  some n u t r i e n t  m a te r ia l  n e c e s s a ry
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f o r  growth again*  T w enty-four hour b ro th  c u l tu r e s  o f  both  
l i v i n g  and k i l l e d  Pseudoioonaa were in o c u la te d  w ith  c u l tu r e s  
o f  th e  q u ie s c e n t and fa e t-g ro w ln g  m y x o b acte ria  and allow ed  
to  In c u b a te  a t  room te m p e ra tu re  f o r  24 hours* Agar p la te s  
w ere s tre a k e d  from th e se  b ro th  c u l tu r e s  and a f t e r  an  in c u b a ­
t i o n  p e r io d  o f  24 h o u rs  a t  room te m p e ra tu re , showed an 
i n t e r e s t i n g  v a r i a t io n  th a t  resem bled  n e i th e r  th e  Pseudomonas 
n o r m y x o b a c te ria • C o n tro ls  were s e t  up to  r u le  o u t th e  
p o s s i b i l i t y  o f c o n ta m in a tio n . Only Pseudomanas was o b ta in e d  
from th e  c o n t ro l  tu b e  in o c u la te d  w ith  Pseudomonas, Myxo­
b a c te r ia  grew on th e  ag a r  p l a t e  s tre a k e d  from  th e  c o n tro l  
tu b e  c o n ta in in g  o n ly  fa s t-g ro w in g  m y x o b ac te ria , No growth 
w hatso ev er was o b ta in e d  from th e  tu b e  c o n ta in in g  o n ly  th e  
q u ie s c e n t m yxobacteria* The fo llo w in g  t a b le  shows th e  
r e s u l t s  o f  t h i s  ex p erim en t,
TABLE I I I
Q u iescen t
M yxobacteria
F ast-G row ing
M yxobacteria
L iv in g
Pseudomonas
Only Pseudo­
monas on ag a r  
p l a t e s
Pseudomonas and 
M yxobacteria on 
a g a r  p la te s
K il le d
Pseudomonas
V a r ia t io n  
showing deep 
o range and 
re d d is h -p in k  
c o lo n ie s
Only 
M yxobacteria 
on a g a r  p l a t e s
The b io ch em ica l t e s t s  o f  th e s e  orange and r e d d is h -  
p in k  c o lo n ie s  a l l  r e a c te d  n e g a t iv e ly ,  d a l in e  su sp e n s io n s  
w ere made o f th e s e  o rg an ism s. These were t e s t e d  a g a in s t
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th e  a n t i s e r a  o f  a l l  th e  o r ig in a l  c u l tu r e s  o f  m yxobacteria  
and th e  a n t i s e r a  o f  th e  w h ite  v a r i a n t s .  No a g g lu t in a t io n  
o cc u rred  w ith  any o f th e s e  s e r a .
CHAPTER I I I
Discussion
The e n tig e n -a n tlb o d y  r e a c t io n s  observed  in  t h i s  
in v e s t ig a t io n  showed some common a n t ig e n ic  e f f e c t  among 
c e r t a in  s t r a i n s  o f  th e  genus C ytophaga, In  th e  c ro s s  
r e a c t io n s  in v o lv in g  th e  yellow  m y x o b acte ria  i n s i g n i f i c a n t  
a g g lu t in a t io n  was observed  in  th e  lo w est d i l u t i o n s  o f  th e  
a n t i - s e r a  in  most o f  th e  t e s t s .  I t  i s  n o t known what e f ­
f e c t  th e  s lim e produced by th e s e  o rgan ism s had on a n tib o d y  
p ro d u c tio n  and a g g lu t in a t io n  r e a c t io n s ,  b u t i t  i s  presumed 
t h a t  th e  s lim e , a t  l e a s t ,  p la y s  a p a r t  in  th o se  r e a c t io n s  
in  which th e  a g g lu t in a t io n s  o c cu rred  in  th e s e  lo w est d i l u ­
t i o n s .  %here c r o s s - a g g lu t in a t io n  o ccu rred  in  th e  v ery  h igh  
d i lu t i o n s  o f  a n t i - s e r a ,  som atic  p o r t io n s  o f  th e  c e l l  p rob­
ab ly  a re  th e  cause o f t h i s  common a n t ig e n ic  e f f e c t .
By th e  r e s u l t s  o f  t h e i r  c ro s s  r e a c t io n s ,  th e  w h ite  
o rgan ism s showed a v e ry  c lo s e  r e l a t i o n s h i p ,  a n t ig e n ic a l ly ,  
to  each o th e r ,  a lth o u g h  th e  c ro s s  r e a c t io n s  between th e  
w h ite  and yellow  organ ism s and r e l a t e d  s e ra  showed no com­
mon e f f e c t  w h a tso ev er. I t  i s  su g g e s te d , how ever, t h a t  th e s e  
w h ite  o rganism s a re  a n t ig e n ic  v a r i a n t s  o f  th e  m yxobacteria  
b ecau se  on lo n g  s ta n d in g  one o f  th e s e  organ ism s tu rn e d  a 
p a le  ye llow  and e x h ib ite d  a  h ig h  t i t e r  when c ro sse d  w ith  i t s
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com parable a n t i - s e r a .  J e f f e r s  (U npublished) has found t h i s  
w h ite  v a r ia n t  to  ap p ea r in  40 o f  $2 c u l tu r e s  o f  m yxobacteria  
a f t e r  s e v e ra l  p l a t in g s  in v o lv in g  th e  p ro c e ss  o f  sh ak in g  th e  
c u l tu r e s  in  s a l in e  b e fo re  r e - p l a t i n g .
Because o f  la c k  o f  tim e , th e  o n ly  re s e a rc h  a ttem p ted  
on th e  o range and re d d is h -p in k  c o lo n ie s  I s o la t e d  from th e  
b ro th  C u ltu re s  o f Pseudomonas and m y x o b acte ria  was a g g lu t in ­
a t io n  t e s t s  w ith  th e  a n t i - s e r a  a g a in s t  th e  yellow  myxobac­
t e r i a  and  w h ite  v a r i a n t s .  Ho com on a n t ig e n i c i t y  was 
o b se rv e d . V a r ia t io n  such a s  t h i s  h as  n o t been reco rd ed  in  
th e  l i t e r a t u r e .
S U m A B I  AND CONCLUSIONS
1$ R a b o its  w ere immuniaed a g a in s t  f iv e  s p e c ie s  o f 
m yxo b acte ria  o f  th e  genus Cytophaga*
2 . C ross r e a c t io n s  showed p r a c t i c a l l y  no common 
a n t ig e n i c i t y  in  most c a s e s ,  a lth o u g h  some h ig h  t i t e r  com­
b in a t io n s  o c c u rre d  between s e v e ra l  members o f  t h i s  group*
3* V a r ia t io n s  were n o ted  in  th e  m yxobacteria  b u t 
gave no r e a c t io n  w ith  th e  a n t i - s e r a  a g a in s t  th e  o r ig in a l  
fo rm s.
4* Upon s ta n d in g  f o r  a p e r io d  o f  two m onths, one 
v a r ia n t  showed a change in  morphology and gave a h igh  t i t e r  
r e a c t io n  when c ro sse d  w ith  th e  r a b b i t  a n t i - s e r a *  T h is would 
in d ic a te  t h a t  th e  v a r i a t io n  en co u n tered  was a phase in  th e  
l i f e  c y c le  o f  th e  m y x o b ac te ria .
5* By grow ing a q u ie s c e n t form  o f  m yxobacteria  ivlth  
a 24 hour k i l l e d  c u l tu r e  o f  Pseudomanas, a v a r i a t io n  oc­
c u rre d  which d id  n o t m o rp h o lo g ic a lly  resem ble  either th e  
Pseudomonas o r  th e  m yxobacteria*  There was no a g g lu t in a t io n  
when t h i s  organism  was t e s te d  a g a in s t  th e  anti-sera o£ both 
th e  yellow  m yxobacte ria  and th e  w h ite  v a r i a n t s .  I t  i s  ho^ed 
to  c o n tin u e  th e  in v e s t ig a t io n  of th e s e  orange and r e d d is h -  
p in k  c o lo n ie s  to  d e te rm in e  i f  any c o r r e la t io n  e x i s t s  between 
them and th e  m y x o b ac te ria .
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